Thermotoga maritima peroxiredoxin-nitroreductase hybrid enzyme (Prx-NR) consists of a ing nitroreductase (NR) domain fused to a peroxiredoxin (Prx) domain. These domains seem to function 27 independently as no electron transfer occurs between them. The reduction of quinones and nitroaromat-28 ics by NR proceeded in a two-electron manner, and follows a 'ping-pong' scheme with sometimes pro-29 nounced inhibition by quinone substrate. The comparison of steady-and presteady-state kinetic data 30 shows that in most cases, the oxidative half-reaction may be rate-limiting in the catalytic cycle of NR.
reductase [4] , and Salmonella typhimurium nitroreductase [5] , or 52 with E. coli NAD(P)H-dependent minor nitroreductase-B [6] , e.g.,
53
Enterobacter cloacae nitroreductase [2, [7] [8] [9] , Vibrio fisheri FMN-54 reductase [10] , and Thermus thermophilus NADH-oxidase [11] . 55 The physiological role(s) of NRs are unclear except their possible 56 antioxidant functions, because they are induced by oxidative stress 57 and other environmental hazards [12] . On the other hand, bacterial 58 NRs are of considerable interest due to their participation in the 59 biodegradation of explosives and other polynitroaromatic environ-60 mental pollutants ( [12, 13] , and references therein), and their pos-61 sible utility in the antibody-, gene-, or virus-directed prodrug 62 therapies ( [14, 15] , and references therein).
63
It is generally accepted that a net two-electron (hydride) reduction 64 of nitroaromatics by NRs is linked to the instability of their FMN sem-65 iquinone state, which makes the single-electron transfer thermody-66 namically unfavorable [8, 10] . However, the other aspects of the 67 catalytic mechanisms of bacterial oxygen-insensitive NRs, e.g., their 68 substrate specificity, and the general mechanism of two-electron 69 nitroreduction remain vaguely understood. Except for the more de-70 tailed examination of E. cloacae NR [7, 16] , most kinetic studies of 71 other NRs were confined to a limited number of oxidants with some-72 times poorly characterized reduction thermodynamics ( [3, 6, 17] were synthesized as described previously [7] . tion mixture as described [7] . The solutions of NaNO 2 (10-100 lM)
172
were used for the calibration. and formation of nitrite (Fig. 3A) . This reaction was accompanied place during E. cloacae NR-catalyzed reaction [7] , with a final for-262 mation of product(s) absorbing at 380-385 nm (Fig. 3B) ous media is irreversible [35] . However, the reduction of nitroaro-307 matic compounds (Ar-NO 2 ) into their nitroso derivatives (Ar-NO) 308 proceeds with the rate-limiting hydride transfer:
311 311 ing of dicumarol by Prx-NR, K i = 0.7 lM (Fig. 4B) , which is less effi-369 cient than in the case of E. cloacae NR (K i = 0.06 lM [7] ), or 370 mammalian NAD(P)H: quinone oxidoreductase (NQO1, K i = 0.01 -371 lM [40] ).
372
Considering the mechanism of catalysis of Prx-NR, it follows a 373 'ping-pong' scheme ( Fig. 4A) [17] , and E. cloacae NR, >1000 s À1 [7] . The comparison of presteady-380 and steady-state kinetic data of Prx-NR (Fig. 2B,4A , Table 1 [7, 16] . Thus, in this aspect, Prx-NR of T. maritima is similar to the 389 above B group nitroreductases.
390
The most interesting problem in our case is the elucidation of the . The numbers of quinone and nitroaromatic compounds, their redox potentials, and their reduction rate constants are given in Table 1 .
